, In hypotrophic fetuses and newborn infants 'perinatal morbidity and mortality are much increased compared to those in eutrophic infants [11, 13] . In severecases,brain developmentin the small-for-date babies may be impaired [4, 5, 14, 22 231 De'tection of these high-risk infants and assessment of their well-being prior to birth are of considerable interest to the obstetrician since he may hereby obtain useful indications for therapy. The diagnosis of fetal hypotrophy is now generally made by ultrasonic measurement of fetal size and hormone assays. In this connection, estriol is one of the compounds in amniotic fluid which has attracted attention. Estriol, which is synthesized in verylargeamountsduringlatepregnancy,isalmost entirely a product of the feto-placental unit [3] Since amniotic fluid is free of direct maternal influences, it is conceivable that its estriol concentrations w l reflect current fetal and placental function and fetal development The major objective of this study has been to examine estriol concentrations in amniotic fluid in eutrophic and hypotrophic infants and then to clarify whether and to what extent estriol assays in the liquor may contribute to the antenatal identification of intrauterine hypotrophy. The high specificity of the estriol assay used results from the direct measurement within the chromatographically pure estriol spot. In a ränge from 40 to 400 ng estriol per spot, the precision of the method was ± 4 per cent. The recovery rate of known amounts of estriol added to sample material prior to assay varied from 70 to 80 per cent. With amounts of 40 ng estriol per spot, the lower limit of sensitivity for reliable reflectance measurements was reached. For total estriol assay s by means of the above-cited method, amniotic fluid samples of 5 to 10 ml were used. Until processing, the samples werestoredat-20°C.
Results and comments
A survey of the clinical data concerning the groups examined is given in Tabs. I and II. The mean weight of the hypotrophic neonates was 758 g Tab. II. Disturbances immediately post partum in the neonates examined. -Depression < 6 points of the score according to SALING [18] . Respiratory acidosis = pH act. < 7.19 and CO 2 overload in arterial cord blood. Metabolie acidosis = pH qu40 < 7.19 in arterial cord blood. lower than that of the eutrophic neonates, whereas the mean placental weight in the hypotrophic group was by 138 g lower than that in the eutrophic group. The clinical Status of the hypotrophic infants immediately post partum,as judged by our modified score [18] , was diminished in comparison to that of the eutrophics; in addition, the hypotrophic neonates had more frequently been developing acidoses. One of the 74 eutrophic infants died within 24 hours after delivery (1.4 per cent), on the contrary, 3 of 34 hypotrophic infants perished during the perinatal period (8.8 per cent). The analysis of the maternal, pregnancy-associated disturbances and diseases is rather interesting. The complication rate in the mothers of the eutrophic neonates was 5.4 per cent (2 cases of gestational diabetes mellitus, l case of abortus imminens, mens IV, l case of active toxoplasmosis; n = 74). In contrast, the complication rate in the mothers of the hypotrophic infants amounted to 55.9 per cent, i.e. approximately tentimes the former complication rate (14 cases of toxemia, 4 cases of gestational diabetes mellitus, l case of abortus imminens, mens III, l case of vitium cordis; n = 34).
Figs. l and 2 show the distribution of the concentrations of total estriol by age of gestation in the two groups examined. With advancing gestational age a conspicuousrise of total estriol concentrations in amniotic fluid is to be encountered. At gestation weeks 37 to 41, at "term", the mean total estriol values are more than twice äs high äs those in the four gestational weeks before (Tab. III). This pattern is valid for the pregnancies with eutrophic infants äs well äs for those with hypotrophic progeny. In general the total estriol concentrations in amniotic fluid in pregnancies with hypotrophic infants lie much lower than those in pregnancies with eutrophic infants. The differences are statistically significant (P < 0.001, 2 = 28.55 and 22.33 respectively, l degree of freedom). The mean values of total estriol in amniotic fluid in the hypotrophic group amount to only 42 and 43 per cent of those in the eutrophic. There is an overlapping in the estriol ranges of both groups. This implies that a normal total estriol concentration measured in amniotic fluid does not necessarily exclude fetal hypotrophy. While the mean birthweight in the hypotrophic term neonates ambunts to 73 per cent of that in the eutrophic term neonates, the mean estriol concentration in the hypotrophic group amo nts to only 47 per cent of the corresponding value in the eutrophic group. In other words, compared to the eutrophic babies, the groWth deficit in the hypotrophic babies ^(27 per cent) is much smaller than their estriol deficit (53 per cent) in amniotic fluid. This finding supports our assumption that estriol assays in amniotic fluid are an useful tool in diagnosing in trauterine hypotrophy.
Discussion
Determinations of estriol in maternal urine and plasma are generally accepted by obstetricians s being useful ways of following the condition of the fetus. Examination of amniotic fluid is the closest diagnostic approach which can be made to the fetus in situ. As is known, the steroid hormone patterns in the fetus and in amniotic fluid are very Calculations of statistical significance of the estriol differences by means of X 2 -test; n = number of amniotic fluid samples assayed.
x ) l value only (see Fig. 2 ).
Total Estriol similar to each other. The steroids present in amniotic fluid chiefly originale from the excretions of the fetus -mainly from its micturition -and there exists a dynamic equilibrium between amniotic fluid andmaternal circulation [2, 19, 20] . Thus, it may be suggested that estriol concentrations in amniotic fluid reflect the current fetal and placental function to a certain degree. There are also good reasons for supposing that maternal influences such s her metabolism and excretory functions, intake by the mother of fluids, alcohol, nicotine, drugs etc. produce more attenuated effects upon the estriol conditions in the fetoplacental unit than upon those in maternal plasma and urine.
The total estriol concentrations in the amniotic fluid which we measured in eutrophic infants are in agreement with representative estriol data from otherauthors [7, 9, 19] . In both groups investigated the rise in the estriol concentrationsispersistentup to the day of delivery. The scatters of the estriol values are large. According to the result of this investigation it is beyond question that s a rule hypotrophic infants have significantly lowerestriol concentrations in amniotic fluid than eutrophic infants at the same gestational age. Considerable diagnostic uncertainities result from the fact that there is a good deal of overlap between the estriol concentrations in amniotic fluid of eutrophic and those of hypotrophic infants. Indeed, in cases showing low-normal estriol values in amniotic fluid one cannot safely distinguish by the estriol values alone whether the appropriate fetus is eutrophic or not. In such a Situation a diagnostic assessment of the estriol data can be tried by combining them with other chemical and clinical Undings in the pregnancy under examination. For the correct assessment of the estriol values it is important that the antenatal calculation of gestational age is accurate. As already mentioned, defmite margin al estriol values are of great diagnostic value. At gestational weeks 33 to 36 and 37 to 41 total estriol concentrations in amniotic fluid below the level of 200 ng per ml and below the level of 400 ng per ml respectively are indicative of fetal hypotrophy. In the contrary, total estriol concentrations above 500 ng per ml and 1000 ng per ml at weeks 33 to 36 and weeks 37 to 41 respectively are generally not consistent with fetal growth retardation (see Tab. IV).
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800-600. In normal pregnancies numerous investigators have studied estriol levels in amniotic fluid. There are, however, relatively few detailed and representative studies of estriol in amniotic fluid s to special disturbances or diseases in pregnancy [8, 10, 15, 21] . Obviously, estriol assays in amniotic fluid might contribute to antenatal identification of the high-risk hypotrophic fetus, s it could be shown in this study. Further investigations should be made to clarify which relative predictive value for the antenatal di gnosis ,of fetal hypotrophy is to be ascribed to estriol assays in amniotic fluid s compared to those in maternal plasma. Comparative determinations of absolute estriol amounts in amniotic fluid in pregnancies with eutr phic and hypotrophic infants might also be interesting. Of course, for such a study simultaneous determinations of the actual estriol concentration and of the actual total volume of amniotic fluid would have to be carried out.
Surnmary
In 108 pregnancies (gestational weeks 31 to 41) 127 samples of amniotic fluid were assayed for their concentrations of total estriol. Among the pregnancies examined there were 74 pregnancies with eutrophic infants (Group A) and 34 with hypotrophic infants (Group B). The infants were classified in one of the two groups by gestational age and birthweight. Hypotrophic infants were defined äs infants whose birthweight lay below the 3rd percentile in the in trauterine growth curves according to NIC KL. Ante partum the samples of amniotic fluid were obtained by transabdominal amniocentesis, sub partu by transcervical amniocentesis. For total estriol assay in amniotic fluid a chemical method was applied which afforded direct quantification of the chromatographically pure estriol spots by means of reflectance spectrophotometry after TLC Separation of the estrogenic extracts. Taken äs a whole, total estriol concentrations in amniotic fluid were much lower in pregnancies with hypotrophic infants than in those with eutrophic infants : at gestational weeks 37 to 41 Group A 943.8 ± 464.8 ng per ml, Group B 392.2 ± 258.9 ng per ml, at gestational weeks 33 to 36 Group A 430.0 ± 191.7 ng per ml, Group B 185.7 ± 86.2 ng per ml. The group differences were statistically significant (x 2 -test, P < 0.001). As there was a considerable overlapping of the values in both groups, a low normal total estriol concentration in amniotic fluid did not exclude fetal hypotrophy with certainity. Determinate marginal estriol concentrations proved to be of diagnostic and prognostic importance. At gestational weeks 33 to 36 and 37 to 41 total estriol levels in amniotic fluid below 200 ng per ml and below 400 ng per ml respectively indicated fetal hypotrophy to be much Hkely. In contrast, values above 500 ng per ml and above 1000 ng per ml at gestational weeks 33 to 36 and 37 to 41 respectively were generally not consistent with hypotrophy of the infants. The comparison of the birthweights and total estriol concentrations in amniotic fluid obtained subpartally from eutrophic and hypotrophic term neonates was interesting. The mean relative weight deficit in the hypotrophic newborn infants (27 per cent) was much smaller than their mean relative estriol deficit in amniotic fluid (53 per cent). The perinatal highrisk in the hypotrophic group examined was revealed in the following clinical data : perinatal mortality 8.8 per cent (vs 1.4 per cent in the eutrophic group), respiratory and metabolic acidosis immediately after delivery 29.5 per cent (vs. 12.1 per cent), and depressions of the infants immediately after delivery 32,4 per cent (vs. 12.1 per cent). In the hypotrophic group, the rate of maternal complications in pregnancy amounted to 55.9 per cent, in the eutropic group, however, only to 5.4 per cent.
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